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Epiphyllous plants of certain regions in Jamaica* 
Louis J. PEssIn 


(WITH PLATE I AND ONE TEXT FIGURE) 


_ The great variety and luxuriant growth of the epiphyllous 
plants seen in Jamaica in the summer of 1919 led the writer to 
study them from two points of view: first, their distribution in 
relation to climatic conditions; second, their histological relation 
to the leaves bearing them, in order to determine whether these 
epiphytes are to any degree parasitic. The study of the distri- 
bution and environment of the epiphyllous plants was made in 
the field. The relation of the epiphyll to its supporting leaf was 
studied by histological methods in the laboratory. 
HISTORICAL 

Very little is known about epiphyllous plants today, in spite 
of the fact that they have long interested botanists. As early as 
1875 Berkeley (1) reported the occurrence of epiphyllous lichens 
growing on the leaves of the tea plant; some of these apparently 
epiphyllous forms showed marked parasitic adaptation. Such 
forms were found in abundance in warm moist regions. Two of 
the forms observed by Berkeley were regarded as species belonging 
to the genus Strigula. 

A few years after Berkeley’s paper appeared, Cunningham (2) 
reported on an epiphyllous lichen and an epiphyllous alga, My- 
coidea parasitica, parasitic on leaves of Mangifera indica, Croton 
and Rhododendron. 

[The BULLETIN for December (48 : 315-363) was issued February 28, 1922.] 

* Botanical Contribution No. 69 from the Johns Hopkins University. 
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Marshall Ward (6) worked on an epiphyllous lichen which he 
believed to be the one worked on by Cunningham. He observed 
no penetration of the tissues of the supporting leaf by the lichen 
and therefore decided that it was not parasitic. He did find, 
however, one or more cross walls in the palisade cells of the sup- 
porting leaf beneath the epiphylls, which formed three or four 
layers of these cells instead of the normally single layer. . 

Schmidle (5) found species of Trentepohlia arboreum and T. 
aurea as well as Phycopeltis microcystis quite common as epi- 
phyllous forms in Samoa. Massart (3) found that some orchids 
pass their entire existence on a single leaf. He found also that 
the epiphyllous floras differ in different regions. Algae and 
liverworts are the most common epiphyllous forms, while mosses 
acquire the epiphyllous habit only in very humid ravines. 


OBSERVATIONS AND METHODS 


Specimens of epiphyllous plants were collected in various 
regions in the Blue Mountains of Jamaica. The field observations 
were made during June and July, 1919, in the following places: 
Cinchona Plantation (5,000 feet), Morce’s Gap (4,934 feet), 
New Haven Gap (5,600 feet), Green River Valley (3,000 feet), 
Markham Hill (5,800 feet), Vinegar Hill Road (4,500 feet), Clyde 
River Valley (4,500 feet) and Blue Mountain Peak (7,428 feet). 

Material was either pressed or preserved in glycerine in 4 per 
cent formaldehyde, or in 60 per cent alcohol. For careful histo- 
logical study, material was fixed in chromoacetic acid and pre- 
served in 70 per cent alcohol until finally dehydrated, embedded, 
cut and stained with the Flemming’s triple stain. In some cases 
material was left unstained for comparison. 3 

The Cinchona Plantation is situated on a spur running south 
from the Blue Mountains at five thousand feet above sea level. 
The temperature varies between the extremes of 48° and 82° F. 
The vegetation of the garden about the residence of the Cinchona 
Plantation consists largely of introduced plants, many of which 
are Himalayan, Australian and Cape of Good Hope species. 
There are also native tree ferns, orchids, bromeliads, and many 
other transplanted native species. The banks along the trails 
outside the garden are covered mostly by native ferns interspersed 


a 
J 
q 
| 
»| 
| 
al 
4 


PEssIN: EPIPHYLLOUS PLANTS OF JAMAICA 3 


with, or on the north side of Cinchona Hill largely replaced by, 
Hedychium coronarium. 

During the wet season Cinchona is enveloped in clouds for days 
at a stretch and the rains are very heavy and frequent. In spite 
of this abundance of moisture at certain times of the year, epi- 
phyllous plants are rather scarce on the south side of Cinchona 
Hill. Only one hepatic, two species of algae and a few kinds of 
lichens were found growing there. Of these Trentepohlia grows 
in damp or shaded places on the ground, on the bark of trees and 
on the leaves of certain plants. Lichens, the most common of 
which belong to the genus Sticta, grow abundantly on certain 
plants. Some of the leaves of Callistemon lanceolatum, for instance, 
are almost completely covered by this lichen. In a few cases the 
leaves of Hedychium were found sprinkled with a reddish disk- 
like alga belonging to the genus Phycopeltis. The epiphyllous 
flora of this region is evidently not a rich one (see TABLE I, A). 

At Morce’s Gap, two miles north of Cinchona and at about 
the same levei, is found a characteristic tropical montane rain 
forest. Here moisture is abundant at all seasons of the year. On 
the windward side of the mountains everything reeks with mois- 
ture; clouds drift constantly through these dense forests and rain 
falls frequently during eight months of the year. The dense 
vegetation, except on the ridges, is usually dripping wet. Very 
rarely do the sun’s rays penetrate to the floor of these forests. 
Ferns carpet the floor and cover the walls of the steep-sided 
ravines. Tree ferns, such as Alsophila and Cyathea, are very 
common, many of them having trunks four or five inches thick and 
thirty feet high or more. Species of the genera Marattia, Danaea, 
Polypodium and Elaphoglossum are very abundant. Such forms 
as Blechnum attenuatum and many species of Trichomanes, Hymeno- 
phyllum, Polypodium and Elaphoglossum have been compelled to 
adopt either the climbing or the epiphytic habit in the intense 
competition for sunlight. Podocarpus, Hedyosmum, species of 
Piper and many other dicotyledonous trees and shrubs, together 
with numerous herbaceous plants, are scattered through these 
woods, increasing the struggle for existence and making the 
competition for light more keen. 

In such an environment epiphyllous plants are very abundant. 
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Here one finds plants of many types growing on the soil; on these 
grow various plants as epiphytes and on these in turn grow other 
epiphytes. A remarkable diversity of epiphytic forms can be 


found on one plant, and some of the forms are wonderfully adapted , 


to their epiphytic mode of life. These epiphytes occur on every 
patch of dead or living plant surface that receives even a moderate 
supply of light. One finds on a single leaf here such forms as 
algae, lichens, hepatics, mosses and, at times, even seed plants, 
not to mention occasional fungi and minute epiphyllous animals. 
It is rather strange that not a single fern prothallus has been 
found on any of the leaves of this region, though numerous spo- 
rangia were present and probably spores also on many different 
kinds of leaves. In TABLE I, B, are listed the different kinds of 
epiphyllous forms found near Morce’s Gap. 

The climatic conditions of New Haven Gap do not differ 
markedly from those of Morce’s Gap. The temperature is nearly 
the same, ranging annually from 40.5° to 83° F., and the floor of 
the forest is constantly moist and shaded. Here again one finds 
the characteristic rain forest vegetation. The epiphyllous plants 
here are quite as abundant as at Morce’s Gap and consist mainly 
of algae, hepatics, and mosses. The leaves of the climbing plants 
of this locality are well inhabited by epiphyllous forms. The 
leaves of Clusia havetioides and of such ferns as Blechnum atten- 
uatum, Elaphoglossum latijolium and Polypodium Phyllitidis serve 
most frequently as the substratum for epiphylls (see PLATE 1). 
A glance at TaBLe I, C, gives one a fair notion of the groups of 
epiphyllous plants found in the New Haven Gap region. 

Going northward from Morce’s Gap along the upper eastern 
slopes of the Mabess Valley the trail is particularly interesting as 
it presents a splendid view of the ravines. The crowns of the tree 
ferns carpet many side ravines of the valley. The huge lianes, 
the numerous orchids, the wild pines and the purplish filmy ferns 
mantle the branches of many trees and the species of Asplenium, 
Blechnum and Polypodium, along with the walking fern (Poly- 
stichum plaschnichianum), spread over the banks. One does not 
have to walk off the trail to find numerous epiphyllous plants. 
The upper leaves of many of the low trees on the Vinegar Hill 
Road are completely covered by them. TaBLe I, D, shows the 
great variety of epiphyllous forms found in this region. 
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On Taste I, E and F, are indicated the epiphyllous plants 
observed on the Blue Mountain Peak and in the Clyde River 
Valley. In the former, though there is always an abundance of 
moisture, the epiphyllous flora is not a rich one, owing probably 
to the frequent heavy rains, the rather low temperature and the 
occasional strong winds. Those of the Clyde River Valley occur 
chiefly on trees growing along streams, where there is sufficient 
shade and a humid atmosphere. 


Fic. 1. Part of transverse section of a leaf of Elaphoglossum latifolium (E) 
with the rhizoids (Rh) of an epiphyllous liverwort (L") pressed into its cuticle. This 
liverwort in turn bears another epiphyllous liverwort (L*), which is likewise attached 
by its rhizoids (RA). 

In general, observations in these Blue Mountains of Jamaica 
show that the epiphyllous members of each group of plants are 
limited to certain regions where climatic conditions are suitable 
for such growth. Thus, Algae, Hepaticae, and Musci usually 
thrive best on the windward side of the mountains and are abun- 
dant only in very damp and very shady woods. Epiphyllous 
lichens, on the other hand, do not require very warm, humid, and 
shady places but are also found in relatively dry regions. It was 
rather difficult to ascertain with any degree of definiteness the 
exact age of the leaves which bore epiphyllous plants, but it is 
safe to state that none are present on very young leaves. As a 
rule they do not appear on leaves until the latter are one or two 
seasons old. 

In order to determine the relation between the epiphyllous 
forms and the plants on which they grow, cross sections were 
made of the leaves of Elaphoglossum latifolium, Clusia havetioides, 
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Polypodium Phyllitidis and Mangifera indica. The leaves of 
Elaphoglossum latifolium were those chiefly used because of the 
-abundance on them of epiphyllous liverworts in various stages of 
development. Sections of leaves of Mangifera indica were also 
studied to determine the relation of an epiphyllous lichen to the 
mango leaf. 

Sections of the leaves bearing epiphyllous hepatics showed 
characteristic thickened, club-like rhizoids arising in groups from 
the stem of the creeping liverwort. These rhizoids are sunken 
into the cuticle of the supporting leaf as if pressed in by some 
external force. The rhizoids broaden at their lower ends and 
flatten out as is shown in TEXT-FIG. 1. This is true even of the 
rhizoids of one epiphyllous liverwort when growing upon another, 
for one sometimes finds two or more tiers of epiphylls growing 
upon a fern or a dicotyledon. The rhizoids of the upper hepatic 
are in such cases decidedly flattened against the delicate leaves 
of the lower liverworts. This too is shown in the figure. The 
important point to be noted is that the rhizoids of the epiphyllous 
form were not observed to penetrate the tissues of the supporting 
leaf. Nor was there evident any abnormality in the internal 
structure of the supporting leaf, such as might conceivably be 
produced by the shade or by the weight of the epiphylls on the 
leaf or, possibly, by some substance such as an organic acid 
excreted by the rhizoids on the liverwort. 

The leaves of Mangifera indica bore numbers of orange-red 
disk-like plants of a species of Phycopeltis. Among these orange- 
red specks there were also minute grey patch-like lichens resem- 
bling those described by Cunningham (3) and Ward (9). The 
relation between these lichens and the mango leaf on which they 
grew has not been definitely determined. The sections of the 
mango leaf thus far studied showed no modifications of its tissues 
and no penetration by the lichens. 


DISCUSSION 


The problem of the evolutionary origin and individual develop- 
ment of the epiphyllous plants is a complex one which still requires 
much careful investigation. Schimper (4) observed that epiphytic 
seed plants commonly originate on their support through seeds. 
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The scattered seeds germinate on the trunk, branches, or leaves 
of a tree or shrub and, with adequate moisture and other nutritive 
material, develop into epiphytes. He divides the fruits and seeds 
of epiphytes into three categories: first, those transported by 
birds, monkeys and other tree-inhabiting animals; second, those 
which are very light and may be transported by the wind and 
which may readily catch in the crevices of the bark and germinate 
there; third, those seeds which are especially adapted to be carried 
by the wind. Such seeds usually possess either hairs or wings or 
inflated coats which aid their distribution. 

It is conceivable that a great many of the epiphyllous forms 
here being considered arise from spores, for spores have been found 
on many leaves. The epiphyllous liverworts evidently arise 
often from gemmae, for many such gemmae in the process of 
development have been found on leaves. The spores of liverworts, 
on the contrary, have rarely been found germinating on leaves. 
The observations thus far made indicate that many an epiphyllous 
hepatic or moss makes its start on the host by creeping up the 
stem of the support from the ground or up the petiole from the 
stem. As it climbs upward it dies off from below and when its 
younger part reaches the leaves it spreads over the surface and 
becomes strictly an epiphyllous form. Secondly, epiphyllous 
forms may be lodged upon the host by the agency of water. 
When during a rain the water flows down over the leaves and 
branches of a tree in the rain forest, it breaks off the hepatics and 
mosses and other plants from the surface of the stem or leaf and 
washes them down on the leaves below, where they continue to 
grow, covering the leaf in the course of time with a dense mat. 
Such is probably the explanation of the fact that in most cases 
the lower leaves possess the greatest number of epiphyllous plants, 
though, of course, lower leaves are older, better shaded, and are 
surrounded by moist air. It is probable also that the epiphyllous 
plants found on the dorsal sides of certain overturned leaves arise 
in the manner just described. The fact that no epiphyllous 
plants were observed on the lower sides of leaves still in normal 
position is evidence that these plants are propagated largely by 
these fragments. If it were commonly by spores we should 
expect these, at least occasionally, to stick to the underside of a 
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leaf. Such cases, however, are extremely rare. Ina third possible 
method of dispersal, spores, gemmae, or seeds may be washed down 
by the dripping water from above, or may be blown from adjacent 
plants by the wind. This method is particularly common among 
algae and lichens. The first two types of vegetative propagation 
seem to be the commoner ones, for in many instances the epiphyl- 
lous forms growing on the stem have actually been observed to 
spread over the surface of the leaf. Moreover, many of the forms 
found on the leaves occur likewise on the stem of the supporting 
plant. This is particularly true of hepatics and mosses. In 
lichens, however, the case may be different. There the alga, as 
well as the component fungus, may often be present separately on 
ihe leaf; each may reach the leaf in the form of loose spores or 
fragments, and there combine to give rise to the lichen itself. 

Massart (3) failed to find in Java any epiphyllous pteridophytes 
and phanerogams. In the tabulated lists of epiphyllous plants of 
Jamaica in this paper it will be noted that no pteridophytes have 
been found. Although many fern sporangia were observed among 
the epiphylls by the writer, no germinating fern spores or fern 
prothallia were seen. The writer, however, found a few epiphyl- 
lous phanerogams. These were very young plants of the genus 
Caraguata attached to the surface of the leaf, and apparently doing — 
well. How much further their development would continue is 
hard to tell, for the substratum is not firm enough to support a 
mature wild pine; before the epiphyllous wild pine could have time 
to mature, the supporting leaf would probably be shed. The fact 
is, at all events, that no mature wild pines were found growing on 
leaves. According to Massart, the epiphyllous plants do not 
constitute a similar flora everywhere; in some localities this consists 
solely of thallophytes, in others of bryophytes. This is also true 
for Jamaica, where in certain regions only one type occurs, while 
in other regions numerous diverse forms are present. 

Massart’s suggestion that the leaf-inhabiting fungus has been 
derived from the epiphyllous plant is at least favored by the rela- 
tion to its host of the alga Cephaleuros, which may have either the 
parasitic or the epiphytic mode of life. On the other hand, there 
are still some fungi which possess the epiphyllous habit, such as 
Metiola astrina and a few others. There seems little doubt that 
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a careful study of epiphyllous plants would throw some light on 
the origin of parasitism, such as that of leaf-infesting fungi. 


SUMMARY 

1. Epiphyllous plants of diverse selected regions in Jamaica 
were studied in the field and collected for laboratory study in 
Baltimore. 

2. The results of the field observations were tabulated so as 
to give at a glance a general idea of the distribution of these 
epiphyllous plants in relation to the altitude, average temperature, 
and average humidity of their various habitats. 

3. The possible modes of attaining the epiphyllous position 
are: 

(a) Continual growing forward and dying off below, of hepatics 
and mosses, until they reach and cover the leaf. 

(6) By distribution of spores, gemmae or seeds through the 
agency of rain and wind. This is especially true for algae and 
fungi. 

(c) Propagation by displaced fragments of mature lichens, 
hepatics, and mosses. : 

4. An abundance of humidity, moderate temperature, and a 
relatively calm atmosphere encourage an abundant epiphyllous 
growth. 

5. Histological studies of epiphyll-bearing leaves of Elapho- 
glossum latifolium, Clusia havetioides and Mangifera indica revealed 
no apparent penetration of the leaf by any part or organ of the 
epiphyll. 

6. The rhizoids of epiphyllous hepatics are especially adapted 
for the epiphyllous habit by becoming thickened, by flattening 
out and by being pressed into the cuticle of the leaf, thus firmly 
attaching the epiphyll to the leaf and preventing its being blown 
or washed off easily. 

7. It is conceivable that the shade produced by the epiphyll, 
the accumulation of the organic material, the possible excretion 
of acids and other substances by its rhizoids may have some 
physiological effect on the supporting leaf. 

8. A careful study of the epiphyllous mode of life will, it is 
believed, bring out some close relations between parasitism and 
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the epiphyllous habit. Parasitism is possibly an advanced, 
specialized phase of epiphytism. 

The writer is indebted to the Botanical Department of the 
Johns Hopkins University for the opportunity of going to Jamaica. 
The writer wishes to thank particularly Professor Duncan S. 
Johnson for suggesting this problem, for taking the photographs — 
reproduced on PLATE 5, and for helpful advice in carrying on the 
work. Acknowledgments are due Professor Alexander W. Evans 
for the determination of most of the epiphyllous hepatics; to 
Mrs. N. L. Britton of the New York Botanical Garden for the 
determination of some of the epiphyllous mosses; and to Pro- 
fessors C. C. Plitt and Lincoln W. Riddle for the determination 
of certain epiphyllous lichens. 
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Explanation of plate 1 
Fic. 1. Leaf of Po!ypodium Phylilitidis, showing epiphyllous hepatics and mosses. 
Fic. 2. Leaf of Elaphog’ossum latifolium, showing a luxuriant growth of epiphyl- 
lous plants; a small wild pine, Caraguta Sintenesii, can be seen on the right hand 
margin. 
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The genus Catinella 


J. DuRAND 


The genus Catinella was established by Boudier* for a single 
species, of rather indefinite relationship, which has commonly 
been identified as Peziza olivacea Batsch. While Batsch’s plant 
is indeterminable when tested according to present day standards 
of specific limitations, the fungus which has gone by that name is 
well known, being clearly described by Massee,t and nicely figured 
by Boudier.} The synonymy listed below emphasizes not only 
the truth of Boudier’s statement that the species has been in- 
cluded sometimes in one genus, sometimes in another, but that 
it has been referred by various writers to several different families 
as well. The inoperculate asci and intense reaction to caustic 
potash remove it from the Pezizaceae, where the bright color and 
fleshy consistency of the fresh young plants at first seem to place 
it, and to which it has been referred by Saccardo, Rehm and others. 
The somewhat gelatinous nature of the excipulum has suggested 
the Bulgariaceae to Fries, Karsten and others, but that character 
is certainly not conspicuous enough to associate the plant with 
Bulgaria inquinans or Sarcosoma rufum. Moreover, a truly 
gelatinous tissue does not become friable on drying. The present 
writer is inclined to the opinion of Berkeley, Phillips, Massee and 
Boudier that its affinities are more properly with the Patellari- 
aceae, such, for example, as Karschia. The genus may be charac- 
terized as follows: 

A genus of the Patellariaceae. Ascomata fleshy and somewhat 
gelatinous when fresh, becoming friable when dry, sessile, attached 
to the substratum by radiating, dark fibers; excipulum entirely 
parenchymatous, becoming deep violet with KOH; asci opening 
by a pore, not blue with iodine; spores eight, continuous, pale 


brown; asci and paraphyses agglutinated at the tips to form an epi- 
thecium. 


* Hist. Class. Disc. Eur. 150. 1907. 
Tt Brit. Fungus-Fl. 4:94. 1895. 
t Icon. Myc. 3. pl. 452. 
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Species two, as follows: 


Spores X 1. C. nigro-olivacea, 
Spores 13-15 X 6-7 u. 2. C. elastica. 


1. Catinella nigro-olivacea (L. v. S.) Durand, comb. nov. 

?Peziza olivacea Batsch, Elench. Fung. 127. pl. 12. f. 51. 1783. 

Peziza nigro-olivacea L. v.S. Syn. Car. 121. 1822. 

Patellaria pulla B nigro-olivacea Fr. Syst. 2: 160. 1822. 

Bulgaria nigrita Fr. Elench. 2: 16. 1830. 

Lemalis rufo-olivacea L. v. S. Syn. N. Am. n. 1089. 1834. 

Rhizina nigro-olivacea Curr. Trans. Linn. Soc. 24: 494. pl. 51. 
f. 10-12 (fide Phillips). 

Peziza viridi-atra B. & C. Jour. Linn. Soc. Bot. 10: 369. 1868. 

Patellaria violacea B. & Br. Jour. Linn. Soc. Bot. 14: 108. 1875 
(fide Massee l.c.). 

Patellaria hirneola B. & Br. Jour. Linn. Soc. Bot. 14: 108. 
1875 (fide Massee l.c.). 

Patellaria applanata B. & Br. Jour. To Soc. Bot. 14: 108. 
1875. 

Peziza fuscocarpa Ell. & Hol. Jour. Myc. 1:5. 1885. 

Patellaria olivacea Phill. Brit. Disc. 361. 1887 (Batsch ?). 

?Humaria olivacea Sacc. Syll. 8: 148. 1889 (Batsch ?). 

Pezicula viridi-atra Sacc. Syll. 8: 315. 1889. 

Phaeopesia fuscocarpa Sacc. Syll. 8: 474. 1889. 

Bulgariella pulla 8 nigro-olivacea Sacc. Syll. 8:638. 1889. 

Bulgariella nigrita Sacc. Syll. 8: 638. 1889. 

Patinella violacea Sacc. Syll. 8: 770. 1889 (fide Massee). 

Patinella olivacea Sacc. Syll. 8: 770. 1889 (Batsch ?). 

Patinella hirneola Sacc. Syll. 8: 771. 1889 (fide Massee). 

Patinella applanata Sacc. Syll. 8: 771. 1889. 

Humaria marchica Rehm, Rabenh. Kypt.-Fl. 1°: 952. 1894. 

Phaeopezia marchica Sacc. Syll. 11: 415. 1895. 

Aleurina marchica Sacc. & Syd. Syll. 16: 739. 1902. 

Humaria fuscocarpa Morgan, Jour. Myc. 8: 189. 1902. 

Aleurina fuscocarpa Sacc. & Syd. Syll. 16: 739. 1902. 

Catinella olivacea Boud. Hist. Class. Disc. Eur. 150. 1907 
(Batsch ?). 

Ascomata solitary or two or three together, sessile, attached to 


the substratum by numerous, radiating, dark brown fibers most 
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conspicuous. in young plants; at first spherically closed, then open- 
ing out so as to become successively cup-shaped, saucer-shaped, 
finally applanate, with a permanently upturned margin; very 
young plants greenish yellow, becoming deeper and darker green, 
finally blackish olive when old, fleshy and somewhat gelatinous 
when fresh, 3-10 mm. in diameter, the majority 3-5 mm. On 
drying the disk becomes olive-black, the exterior brownish, some- 
what furfuraceous or vertically striate, and the texture friable. 
Excipulum about 400 yu thick at the base, entirely parenchymatous, 
the ectal cells 18-20 w in diameter, polygonal, with dark brown 
walls, becoming gradually smaller and yellow toward the hy- 
menium, the superficial cells of the margin and sides projecting to 
form short, stout, obtuse, septate, flexuous, brown pili causing the 
surface to appear furfuraceous, those at the base much longer and 
radiating so as to form a small subiculum covering the substratum 
2-3 mm. beyond the margin. On treatment with I per cent 
caustic potash the hymenium or whole flesh becomes deep violet 
and frequently yields a violet solution. Hymenium about 120- 
140 u thick. Asci narrowly cylindric-clavate, apex rounded, not 
blue with iodine, 65-90 x 3-6 uw (mostly 70-804). Spores eight, 
uniseriate, elliptic or elliptic-clavate, usually slightly narrowed 
near the middle so as to appear slipper-shaped, continuous, two- 
guttulate, pale olive-brown to deep brown, 7-11 x 4-5 u (majority 
8-10 u); Paraphyses cylindric, septate, rarely branched, somewhat 
longer than the asci, the tips agglutinated with amorphous matter 
to form an epithecium. 


On rotten wood, especially of old, moist, carious, decorticated 
logs, not abundant but widely distributed in eastern North America 
and the West Indies; also in Europe and Ceylon. 

This is one of our most peculiar and attractive discomycetes. 
“In its young state it is truly Pesiza-like, and very beautiful.” 
While easily recognizable at sight when once understood, it has 
been described as new over and over again until very few fungi 
have a greater multiplicity of names. While this may be the 
species to which Batsch applied the name Peziza olivacea, his brief 
description and crude figures are much too inadequate to justify 
more than surmise, and may apply equally well to numerous other 
species. The apparent rarity of our plant in central Europe makes 
it still more improbable that Batsch had seen it. P. olivacea is 
simply one of the numerous names of fungi handed down from the 
pre-Persoonian period, the mycological stone age, which are ab- 
solutely indeterminable according to present taxonomic standards, 
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and which should therefore be dropped completely and no longer 
allowed to encumber the mycological literature. 

The first certainly identifiable name applied to the plant under 
consideration is the one adopted in the present paper. While 
Schweinitz’s type, from North Carolina, is missing from his her- 
barium, there is a specimen marked ‘“‘rotten wood. Beth.’’ under 
the name “ Lemalis pulla 8 nigro-olivascens Schw. No. 1089."’ This 
label involves a curious switching of names and an error in spelling 
as follows: Peziza nigro-olivacea L. v. S. was included by Fries in 
his Systema as “‘Patellaria pulla 8 nigro-olivacea.”’ In 1834, 
Schweinitz transferred the species to the genus Lemalis, and 
changed the specific name so that it appeared as ‘‘1089. 4. L. 
rufo-olivacea, L. v. S., Syn. Car. 1220, Peziza nigro-olivacea; Salem 
et Bethlehem differt specifice a priori [L. pulla Fr.]"’. At a later 
date, Dr. Michener, in mounting and arranging Schweinitz’s fungi, 
restored the original specific name (nigro-olivacea) to the label, 
but misspelled it ‘‘ wigro-olivascens.”" The presence of numbers and 
references in each case leaves no doubt that the specimen now in 
the Schweinitzian Herbarium is the one referred to in 1834 as from 
Bethlehem. 

Although Fries stated that he had seen a specimen of Peziza 
nigro-olivacea, there seems to be no Schweinitzian material so 
labeled in the Friesian Herbarium, at Upsala. However, there is a 
specimen called ‘‘ Lemalis rufo-olivacea Schw.,’’ from Curtis, as well 
as one marked “ Peziza applanata ex herb. Schweinitz."’ While 
both are typical Catinella nigro-olivacea, the Jatter is quite dif- 
ferent from the specimen in Schweinitz’s own herbarium called 
P. applanata. 

In 1830, Fries described as Bulgaria nigrita a plant collected 
in Russia by Weinmann. So far as the writer can discover, no 
more recent collection has been referred to this species, which has 
remained practically unknown for nearly a century. In the 
Friesian Herbarium is a specimen marked ‘Bulgaria nigrita, 
Petersburg,” in Elias Fries’s own hand, which is in all probability 
the original type. When the writer saw it, in 1904, he was at once 
impressed with its gross resemblance to the American plant. Sub- 
sequent microscopical examination removed all doubts as to their 
specific identity. 
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During the Berkeleyan period this species was collected occa- 
sionally in various parts of the world, and almost as often described 
as new. Material from Cuba (Wright, No. 369) was given the 
name Peziza viridi-atra B. & C. Examination of the type, at 
Kew, shows it to be identical with the Schweinitzian plant. 
Saccardo placed it in Pezicula. Specimens from Ceylon were 
called Patellaria applanata B. & Br. The writer has not seen the 
type, but Massee, on examination, declared it to be Patinella 
olivacea (C. nigro-olivacea). On the basis of the same evidence 
the same writer included P. violacea B. & Br. and P. hirneola 
B. & Br., also from Ceylon, as synonyms. In the original descrip- 
tion of P. applanata the authors mentioned a “United States 
specimen.’’ Material so labeled in the herbaria of Fries and the 
Philadelphia Academy of Science, collected in South Carolina, 
by Curtis, has been examined, and certainly belongs here. Addi- 
tional collections reported from Connecticut (Wright), Pennsyl- 
vania (Michener), and North Carolina (Curtis) have not been 
seen. 

No specimen of Rhizina nigro-olivacea Curr. has been available 
to the writer. But since both Phillips and Massee (the latter 
after examination of the type) place it as a synonym of P. olivacea, 
there seems to be no doubt of its identity with C. nigro-olivacea. 

Peziza fuscocarpa Ell. & Hol. was described from material col- 
lected in lowa by Holway. It has been referred to Phaeepezia by 
Saccardo, to Humaria by Morgan, and to Aleurina by Saccardo & 
Sydow, and by Rehm. This specific name is the one under which 
the plant here considered has commonly been reported or dis- 
tributed in America. The type is identical with Peziza nigro- 
olivacea L. v.S. The writer has received it from many localities 
and has had abundant opportunity to study it in the fresh con- 
dition in all stages of development. 

Of all the references of the present species made by Saccardo, 
the most curious is that where Pesziza nigro-olivacea L. v. S. is 
made a synonym of Mollisia umbonata (Pers.) Sacc. To Per- 
soon’s specific description are appended verbatim Fries’s observa- 
tions comparing Schweinitz’s plant with Patellaria pulla Fr., a 
totally different plant from Persoon’s. This confusion may be 
due to a mixing of notes. 
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Finally, the plant here considered was described as Humaria 
marchica by Rehm, from German material distributed by Sydow 
and examined by the writer. 

While it has been demonstrated that Catinella nigro-olivacea 
has passed under about thirty different names, it may well be that 
others have escaped the writer's attention. 

In the citation of specimens the following abbreviations have 
been used: CU, Herbarium of Cornell University; D, Durand 
Herbarium; F, Fries Herbarium; K, Kew Herbarium; Mo, Her- 
barium of the Missouri Botanical Garden; NY, Herbarium of the 
New York Botanical Garden; Phil, Philadelphia Academy; S, 
Schweinitz Herbarium. 


MATERIAL EXAMINED 


RussiA: Petersburg (F, type of Bulgaria nigrita Fr.). 

GERMANY: Brandenburg, Sydow (NY, cotype of Humaria 
marchica Rehm, in Sydow, Myc. March. 2958); Moravia, Petrak 
(D, as Aleurina olivacea [Batsch] v. Héhn.). 

OnTARIO: Carleton Place, Macoun (NY); London, Dearness 
(CU, D, E. & E. N. Am. Fungi 2325). 

New HAmpsuHire: Warren, L. W. Riddle (D). 

New York: Ithaca, Atkinson (D); Varna, Reddick (D); 
Honeoye, Durand (D); Adirondack Mountains, Catskill Moun- 
tains, Old Forge, Kasoag, Big Indian, South Pond, Elisabethtown, 
Peck (A, as Patellaria olivacea). 

PENNSYLVANIA: Bethlehem, Schweinitz (S); Springtown, Witte 
(NY); Mauch Chunk (Phil); Chester County, Michener (Phil). 

NortH CAROLINA: Blowing Rock, Durand (D). 

South CAROLINA: Curtis (F, Phil). 

LoutsiANa: Cloutierville & Abita Springs, Langlois (NY). 

ARKANSAS: Camden, C. J. Humphrey (D). 

Onto: Preston, Morgan (NY). 

Minnesota: Lakeville (D); St. Louis River, Holway (NY, Mo). 

NortH Dakota: Fargo, Seaver (NY, Mo, N. Dak. Fung. 28, 
as Phaeopezia fuscocarpa). 

Iowa: Mt. Pleasant, Seaver (D); Decorah, Holway (NY, type 
of Peziza fuscocarpa). 

Cusa: Wright 369 (K, type of Peziza viridi-atra) 
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2. Catinella elastica (Pat. & Gail.) Durand, comb. nov. 
Phaeopezia elastica Pat. & Gail. Bull. Soc. Myc. Fr. 4: 99. 

1888. 

Aleurina elastica (Pat. & Gail.) Sacc. & Syd. Syll. 16: 739. 

1902; Rehm, Ann. Myc. 1: 515. 1903. 

Ascomata sessile, solitary or in groups, I-3 mm. in diameter, 
rich dark brown externally, black within, attached at the base by 
radiating brown fibers consisting of septate hyphae; margin 
thickened. Excipulum parenchymatous, of polygonal cells, the 
ectal ones with brown walls, those at the sides of the cup giving 
rise to short, septate, flexuous, brown pili, those at the base to 
stout, brown, radiating hyphae. Asci cylindric-clavate, apices 
rounded, not blue with iodine. Spores eight, uniseriate, elliptic, 
or elliptic-clavate, or slipper-shaped, continuous, brown, two- 
guttulate, 13-15 x6~-7 4. Paraphyses cylindric, hyaline, septate, 
tips agglutinated with amorphous matter. 


MATERIAL EXAMINED 


VENEZUELA: on dead wood, Mapire, May, 1887, A. Gaillard 6 
(NY). 

This species seems to differ from the preceding only in the 
larger spores. In the herbarium of the New York Botanical 
Garden is a specimen of what appears to be the original and only 
collection. The above description is that of the authors supple- 
mented by notes drawn from the above mentioned specimen. 
In the original description the tissue is spoken of as elastic, some- 
what like that of Bulgaria. The dried material is friable. It 
breaks up so that no complete ascus has been seen. The material 
becomes deep violet on treatment with KOH. 
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INDEX TO AMERICAN BOTANICAL LITERATURE 
1908-1921 


The aim of this Index is to include all current botanical literature written by 
Americans, published in America, or based upon American material ; the word Amer- 
ica being used in the broadest sense. 

Reviews, and papers that relate exclusively to forestry, agriculture, horticulture, 
manufactured products of vegetable origin, or laboratory methods are not included, and 
no attempt is made to index the literature of bacteriology. An occasional exception is 
made in favor of some paper appearing in an American periodical which is devoted 
wholly to botany. Reprints are not mentioned unless they differ from the original in 
some important particular. If users of the Index will call the attention of the editor 
to errors or omissions, their kindness will be appreciated. 

This Index is reprinted monthly on cards, and furnished in this form to sub- 
scribers at the rate of three cents for each card. Selection of cards is not permitted: 
each subscriber must take all cards published during the term of his subscription. 
Correspondence relating to the card issue should be addressed to the Treasurer of 
the Torrey Botanical Club. 
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6 Je 1914. 
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16 Jl 1921. 

Arthur, J.C. Specialization and fundamentals in botany. Am. Jour. 
Bot. 8: 275-285. 30 Je 1921. 

Bakhuizen Van den Brink, R.C. Revisio generis Avicenniae. Bull. 
Jard. Bot. Buitenzorg lil. 3: 199-226. pl. 14-22. My 1921. 

Barnhart, J. H. Biographical notices of persons mentioned in the 
.Schweinitz-Torrey correspondence. Mem. Torrey Club 16: 290- 
300. 16 Jl 1921. 

Blake, S.F. A new Aspilia from Trinidad. Proc. Biol. Soc. Washing- 
ton 34: 119, 120. 30 Je 1921. 

Blake, S. F. New Meliaceae from Mexico. Proc. Biol. Soc. Washing- 
ton 34: 115-118. 30 Je 1921. | 
New species in Cedrela (1) and Guarea (2). 

Bradshaw, R. V. Oregon willows. Am. Bot. 27: 56-59. My 1921. 
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Britton, N. L. The cacti of Trinidad. Bull. Dept. Agr. Trinidad & 
Tobago 19: 81-87. 1921. 

Carano, E. Nuove ricerche sulla embriologia delle Asteraceae. Annali 
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Child, C. M. Certain aspects of the problem of physiological correla- 
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Clark, S. P. Sweet clover in Arizona. Univ. Arizona Coll. Agr. 
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[Clute, W. N.] A new form of Dentaria. Am. Bot. 27: 69. My 1921. 
Dentaria laciniata var. dichronum from Iowa. 

Collins, J. L. Inbreeding and crossbreeding. - Jour. Hered. 12: 89-93. 


f. 31-34. 1 Jl rg2t. 
“The effect of inbreeding and crossbreeding in a wild plant [Crepis capillaris] 
of the sunflower family.” 


Conard, H.S. An outline for vascular plants. Science I]. §4: 15, 16. 
1 Jl 1921. 

Cook, M. T., & Martin, W. H. Potato diseases in New Jersey. New 
Jersey Agr. Exp. Sta. Circ. 122: 1-39. f. r-21. F 1921. 

Cook, M. T., & Poole, R. F. Diseases of sweet potatoes. New Jersey 
Agr. Exp. Sta. Circ. 123: 1-24. f. 1-77. Ap 1921. 

Douin, C. La famille de Cephaloziellacées. Soc. Bot. France Mem. 
29: 1-90. f. 1-102. 28 D 1920. 
Includes as American novelties, the genus Evansia, and species in Prionolobus (1), 

Evansia (1), and Cephaloziella (9). 


East, E. M., & Jones, D. F. Round tip tobacco—a plant ‘“ made to 
order.” Jour. Hered. 12: 51-56. pl. 1 +f. 1-5. 11 Jl 1921. 

Felt, E.P. Key to American insect galls. New York State Mus. Bull. 
200: 1-310. pl. I-16 +f. I-250. 1 Au 1917. 

Fernald, M. L. The geographic distribution of hybrids. Science IL. 
54: 73,74. 22 Jl 1921. 

Folsom, D. Potato leafroll. Maine Agr. Exp. Sta. Bull. 297: 37-52. 
f. 26-35. Ap 192t. 
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Fromme, F. D., & Wingard, S. A. Varietal susceptibility of beans to 
rust. Jour. Agr. Research 21: 385-404. pl. 69-73. 15. Je 1921. 
Glover, W.O. Blister canker of apple and its control. New York Agr. 

Exp. Sta. Bull. 485: 1-71. pl. 1-15 +f. 1-8. Ja 1921. 
Hansen, A. A. Protect our vanishing wild plants! Conservationist 4: 
7-70. My 1921. [Illust.] 

Harms, H. Uber die Fluorescenz des Aufgusses der Rinde von Prunus 
serotina. Verh. Bot. Ver. Brandenburg 59: 146-150. 15 Ja 1918. 

Harms, H. Uber Fluorescenz-Erscheinungen bei dem Holze der 
Leguminose Eysenhardtia amorphoides H. B. K. Verh. Bot. Ver. 
Brandenburg 56: 184-197. 18 Ja 1915. 

Harms, H. Nachtrage und Verbesserungen zu meinem Aufsatze iiber 
Fluorescenzerscheinungen. Verh. Bot. Ver. Brandenburg 57: 191- 
202. 1 Mr 1916. 

Harms, H. Ernst Ule. Verh. Bot. Ver. Brandenburg 57: 150-184. 
1 Mr 1916. [With portrait.] 

Harris, J. A. Tissue weight and water content in a tetracotyledonous 
mutant of Phaseolus vulgaris. Proc. Soc. Exper. Biol. and Med. 18: 
207-209. 1921. 

Harvey, E. M., & Murneek, A. E. The relation of carbohydrates and 
nitrogen to the behavior of apple spurs. Oregon Agr. Coll. Exp. 
Sta. Bull. 176: 1-47. f. 1-12. Ap 1921. 

Hayes, H. K., & Gardner, R. J. Breeding crop plants. Pp. i-xvii 
+ 1-328. f. 1-66. New York. 1921. 

Hume, A. M., Loomis, H., & Hutton, J.G. Water as a limiting factor 
in the growth of sweet clover (M[elilotus] alba). South Dakota 
Agr. Exp. Sta. Bull. 191: 257-298. pl. z, 2. Jl 1920. 

Hutchinson, C. B. Heritable characters of maize—VII. Shrunken 
endosperm. Jour. Hered. 12: 76-83. f. 20-24. 11 Jl 1921. 

Hutchinson, J. The genera of Fumariaceae and their distribution. 
Kew Bull. Misc. Inform. 1921: 97-115. 1921. 

Illick, J. S. The white pine. Am. For. 27: 422-426. Jl 1921. 
[Illust.] 

Jones, L. R., Walker, J. C., & Tisdale, W. B. Fusarium resistant 
cabbage. Univ. Wisconsin Agr. Exp. Sta. Research Bull. 48: 1-34. 
f. 1-10. N 1920. 


Judd, C. S. The Alahee tree. Hawaiian For. & Agric. 18: 133-137. 
Je 1921. [Illust.] 
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Kraemer, H. Plant colors. Am. Jour. Pharm. 93: 414-416. Je 1921. 


Kraemer, H. Some experiments on the modification of color in plants. 
Am. Jour. Pharm. 93: 416-418. Je 1921. 

Kunkel, L. O. A possible causative agent for the mosaic disease of 
corn. Bull. Exp. Sta. Hawaiian Sugar Pl. Assoc. 3: 1-15. pl. 4-15 
+f.1,2. 9 Jl 1921. 

Lee, H. A. The relation of stocks to mottled leaf of Citrus trees. 
Philipp. Jour. Sci. 18: 85-93. pl. 1-3. Ja 1921. 

Loesener, T. Plantae Selerianae—IX. Verh. Bot. Ver. Brandenburg 
58: 129-157. 1 My 1917. 

Includes new American species in Nemastylis (1), Iresine (1), Daphnopsis (1), 

and Aniseia (1). 

Lonay, H. Sur quélques genres rares ou critiques de Renonculacées. 
Bull. Soc. Bot. Belgique 45: 191-204. 4 D 1908. 

Long, W. H. Notes on new or rare species of rusts. Bot. Gaz. 72: 
39-44. 16 Jl 1921. 

Includes new species in Gymnosporangium (1), and Ravenelia (3). 

MacDougal, D. T. Water deficit and the action of vitamines, amino- 
compounds, and salts on hydration. Am. Jour. Bot. 8: 296-302. 
30 Je 1921. 

Martin, W. H. Studies on tomato leaf-spot control. New Jersey 
Agr. Exp. Sta. Bull. 345: 1-42. pl. 1 +f. 7. N 1920. 

Maxon, W. R. A neglected fern paper. Proc. Biol. Soc. Washington 

34: III-114. 30 Je 1921. 
Refers to Watt's Catalog of Ferns, published in Canadian Naturalist II. 13: 
157-160. 1867. 
Merrill, E. D. New Philippine Moraceae. Philipp. Jour. Sci. 18: 
49-69. Ja 1921. 

Merrill, E. D. New Philippine Myrtaceae. Philipp. Jour. Sci. 18: 
289-308. Mr 1921. 

Mulford, F.L. Oaks for ornamental planting. Am. For. 27: 461-467- 
Jl 1921. [Illust.] 


Nash, G. V. Acacia armata. Addisonia 6: 13. pl. 199. 29 Je 1921. 

Nash, G. V. Acacia leprosa. Addisonia 6: 7. pl. 196. 29 Je 1921. 

Nash, G. V. Acacia lineata. Addisonia 6: 15. pl. 200. 29 Je 1921. 

Nash, G. V. Acacia longifolia floribunda. Addisonia 6: 11. pl. 198. 
29 Je 1921. 

Nash, G. V. Acacia Nabonnandi. Addisonia 6: 9. pi.197. 29 Je 

1921. 
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Nash, G. V. Acacia pubescens. Addisonia 6: 3, 4. pl. 194. 29 Je 
1921. 

Nash, G. V. Acacia pulchella. Addisonia 6: 5. pl. 195. 29 Je 1921. 

Nash,G.V. Acacia scapuliformis. Addisonia 6: 1, 2. pl. 193. 29 Je 
1921. 

Nelson, E. W. Lower California and its natural resources. Mem. 
Nat. Acad. Sci. 16': 1-171. pl. 1-35. 1921. 

Neville, H.O. Pineapples in Cuba. Cuba Rev. 19: 13-28. Jl 1921. 
[Illust.] 

Osterhout, W. J. V., Thaxter, R., & Fernald, M. L. Lincoln Ware 
Riddle. Science II. 54: 9. 1 Jl 1921. 

Parish, S.B. A reminiscence of roses. Am. Bot. 27: 60,61. My 1921. 

Patouillard, N. Clathrotrichum, nouveau genre d’'hyphomycétes. Bull. 
Soc. Mycol. France 37: 33-35. 15 Ap 1921. 
Parasitic on Setaria in Ecuador. 

Pittier, H. Acerca del genero Gyranthera Pittier. Bol. Com. e Indust. 
[Venezuela] 13: 428-433. Ja 1921. 
Includes G. caribensis sp. nov. 


Pittier, H. Arboles y arbustos nuevos de Venezuela—I. Bol. Com. e 


Indust. [Venezuela] 13: 417-428. Ja 1921. 

Includes new species in Inga (1), Raputia (1), Esenbeckia (1), Trichilia (1), 
Stillingia (1), Gustavia (1), Mouriria (1), Oxythece (1), Pouteria (1), and Sider- 
oxylum (1). 


Rapp, C. W. Bacterial blight of beans. Oklahoma Agr. Exp. Sta. 
Bull. 131: 1-39. f. 1-17. Jl 1920. 

Reinking, O. A. Citrus diseases of the Philippines, southern China, 
Indo-China, and Siam. Philipp. Agric. 9: 121-179. pl. 1-14. F 
1921. 

Reinking, O. A. Diseases of economic plants in Indo-China and Siam. 
Philipp. Agric. 9: 181-183. F 1921. 

Rolfe, R. A. Wercklea lutea [Malvaceae]. Kew Bull. Misc. Inform. 
1921: 118, 119. 1921. 

New species from Costa Rica. 

Rydberg, P. A. Two new species from Arizona. Am. Bot. 27: 61-63. 
My 1921. 

Eriogonum Clutei Rydb. and Forestiera arizonica (A. Gray) Rydb. 

Sands, W. N. Plants common to the West Indies and Malaya. Agric. 
News 20: 163; 182, 183. 28 My 1921. 
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Schmitz, H., & Daniels, A.S. Studies in wood decay—I. Laboratory 
tests on the relative durability of some western coniferous woods 
with particular reference to those growing in Idaho. School For- 
estry Univ. Idaho Bull. r: 1-11. Jl 1921. 

Schmitz,H. Studiesin wood decay—II. Enzymeactionin Polyporus 
volvatus Peck and Fomes ignarius (L.) Gillet. Jour. Gen. Physiol. 3: 
795-800. 20 Jl 1921. 

Shear, C. L., & Stevens, N. E. (Editors). The correspondence of 
Schweinitz and Torrey. Mem. Torrey Club 16: 119-300. pl. 6, 7. 
16 Jl 1921. 

Sherman, H. Respiration of dormant seeds. Bot. Gaz. 72: 1-30. 
f. 1-4. 16 Jl 1921. 

Soth, M. E. Goat-weed in Idaho. Am. Bot. 27: 70. My 1921. 

Sousa Brito, E. C. de. Algumas plantas uteis do Brasil, o hybridismo 
de uma dellas. Arch. Esc. Sup. Agric. e Med. Vet. 4: 25-54. pl. 
10-16. D 1920. 

Stadler, L. J.. & Helm, C. A. Corn in Missouri—I. Corn varieties 
and their improvement. Missouri Agr. Exp. Sta. Bull. 181: 1-51. 
f. 1-7. Mr 1921. 

Stahel, G. De Sclerotium-ziekte van de Liberiakoffie in Suriname 
veroorzaakt door Sclerotium coffeicolum nov. spec. Dept. Landb. 
Suriname Bull. 42: 1-34. pl. 1-11. Ja 1921. 

Stevens, F. L. The relation of plant pathology to human welfare. 
Am. Jour. Bot. 8: 315-322. 30 Je 1921. 

Stout, A. B. Types of flowers and intersexes in grapes with reference 
to fruit development. New York Agr. Exp. Sta. Techn. Bull. 82: 
1-16. pl. 1-7. Ja 1921. 

Sydow, H. & P. Novae fungorum species— XVI. Ann. Mycol. 18: 
154-160. Ap 1921. 

Includes new American species in Septobasidium (1), Uromyces (1), Aecidium (1), 

Catacauma (1), Taphrina (1). 

Taubenhaus, J. J. A study of the black and the yellow molds of ear 
corn. Bull. Texas. Agr. Exp. Sta. 270: 3-38. f. r-ro. O 1920. 
Taubenhaus, J. J., & Mally, F.W. Pink root disease of onions and its 
control in Texas. Texas Agr. Exp. Sta. Bull. 273: 1-42. f. 1-3. 

Ja 1921. 

Taylor, W.R. Additions to the flora of Mount Desert, Maine. Rhodora 

23: 65-68. 20 Ap Igat. 
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Thatcher, R. W. The chemistry of plant life. Pp. i-xvi + 1-268. 
New York. 1921. 

Thomson, G. E. Hegari in Arizona. Univ. Arizona Coll. Agr. Circ. 
33: 1-4. Ap 1921. [Illust.] 

Thomas, R.C. Botrytis rot and wilt of tomato. Bull. Ohio Agr. Exp. 
Sta. 6: 59-62. Ap 1921. [Illust.] 

Thurston, H. W. A note on the corrosive sublimate treatment for 
the control of Rhizoctonia. Phytopathology 11: 150, 151. Mr 
1921. 

Tiffany, L. H. Algal food of the young gizzard shad. Ohio Jour. Sci. 
21: 113-122. F 1921. 

Tiffany, L. H. New forms of Oedogonium. Ohio Jour. Sci. 21: 272, 
273. pl. Je 1921. 

2 new species from Ohio. 

Tisdale, W. H., & Jenkins, J. M. Straighthead of rice and its control. 
U. S. Dept. Agr. Farm. Bull. 1212: 1-16. f. 7-6. Je 1921. 

Toumey, J. W. Damage to forests and other vegetation by smoke, 
ash and fumes from manufacturing plants in Naugatuck Valley, 
Connecticut. Jour. For. 19: 367-373. f. 1-6. Ap 1921. 

Trelease, W. The Jack Oak (Quercus ellipsoidalis). Trans. Illinois 
Acad. Sci. 12: 108-118. pl. 1390-143. 1919. 

Trelease, W. North American pipers of the section Ottonia, Am. 
Jour. Bot. 8: 212-217. pl. 5-8. 30 Ap 1921. 

Tucker, E. M. Bibliographical notes. Jour. Arnold Arbor. 2: 181- 
184. Ja 1921. 

Discussion of issuance of Nouveau Duhamel and of Torrey and Gray's Flora of 

North America. 

Tucker, E. M. Catalogue of the library of the Arnold Arboretum of 
Harvard University. Publ. Arnold Arbor. 6. 1: 1-782. 1914; 
2: 1-542. 1917. 
Compiled under the direction of Charles Sprague Sargent. 

Ule, E. Unter den Indianern des nérdlichen Amazonas. Verh. 
Naturw. Vereins Hamburg III. 21: LXXVI, LXXVII. 1914. 

A botanical and anthropological journey. 

Uphof, J. C. T. Die Waldflora im Staate Washington. Vegations- 
bilder XIII. 7: rz pp. + pl. 37-42. 1920. 

Urban, I. Novitates haitienses. Notizbl. Bot. Gart. und Mus. Berlin- 
Dahlem 7: 495-499: 1 Mr 1921. 

Includes new species in Pilea (1), Phthirusa (1), Cassia (1), Sebastiana (1). 

Abutilon (1) and Eugenia (1). 
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Urban, I. Uber die Malvaceen-Gattung Montezuma Moc. et Sessé. 
Notizbl. Bot. Gart. und Mus. Berlin-Dahlem 7: 543, 544. 1 Mr 
1921. 

Wakefield, E. M. Mosaic diseases of plants. West Indian Bull. 18: 
197-206. [1921.] 

Walker,E.R. The gametophytes of Equisetum laevigatum. Bot. Gaz. 
71: 378-391. pl. 23, 24 +f. 16 My 1921. 

Walker, J.C. Onion smudge. Jour. Agr. Research 20: 685-721. pl. 
80-85 +f. 1-10. 1 F 1921. 

Walker, J.C. Rust of onion followed by a secondary parasite. Phyto- 
pathology 11: 87-90. f. 1, 2. F 1921. 

Weatherby,C.A. Aformof Ilex opaca. Rhodora 23: 118,119. 19 My 
1921. 

Weir, J. R. Thelephora terrestris, T. fimbriata, and T. caryophyllea 

on forest tree seedlings. Phytopathology 11: 141-144. pl. 5. Mr 

1921. 


Wells, B. W. Evolution of zoocecidia. Bot. Gaz. 71: 358-377. pl. 21, 
22. 16 My 1921. 


Wells, B. W. A phenomenal shoot. Science II. 54: 13,14. 1 Jl 1921. 
Paulownia tomentosa. 

Weston, W. H. Another conidial Sclerospora of Philippine maize. 
Jour. Agr. Research 20: 669-684. pl. 76-79. 1 F 1921. 

Whaley, W. Properties of wood. A chapter from Lucien Chancerel’s 
Botanique Forestiére. Jour. For. 19: 414-420. Ap 1921. 

White, O. E. The pollination of flowers. Brooklyn Bot. Gard. Leafl. 
Qn. 3,4: 1-15. 4 My Ig2t. 

Wiegand, K. M. Amelanchier amabilis, a new name. Rhodora 23: 
48. 5 Ap 1921. 

Wiegand, K. M. Echinochloa in North America. Rhodora 23: 49- 
65. 20 Ap 1921. 

Includes E. paludigena sp. nov. and several new varieties. 

Wieland, G. R. Monocarpy and pseudomonocarpy in the cycadeoids. 
Am. Jour. Bot. 8: 218-230. pl. g-12. 30 Ap 1921. 

Williams, C. B. Report on the Froghopper Blight of sugar-cane in 
Trinidad. Mem. Dept. Agr. Trinidad and Tobago 1: 1-170. pl. 
1-11 +f. I-32. Ja 1921. 

Considers also ‘‘The Root Disease of Sugar Cane"’ caused by fungi. 
Yunker, T. G. A Curious abnormality in Cuscu!a cuspidata. Am. Bot. 
27: 48,49. My 1921. [Illust.] 
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